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(i)1. Current literature highlights
1.1. Acetylcholine-binding catenanes
Dynamic combinatorial chemistry is a technique by
which a library of compounds is prepared in the pres-
ence of a protein receptor or low molecular weight tem-
plate. As the library preparation usually employs a
reversible reaction, the presence of the receptor or tem-
plate inﬂuences the ratio of products that are prepared,
and it is anticipated that the library components that
bind with greatest aﬃnity will be enriched in the synthe-
sis. A recent report describes a library of products pre-
pared from simple precursors in the presence of the
neurotransmitter, acetylcholine.1
The dynamic combinatorial library of oligomers was
prepared from a proline-phenylalanine dipeptide hydra-
zide (i) which can reversibly combine when treated with
triﬂuoroacetic acid through hydrazone linkages. In the
absence of acetylcholine as a template, the library was
shown by HPLC-MS to consist mainly of cyclic dimer,
trimer and tetramers with small quantities of pentamer,
hexamer and higher oligomers. However, when the
chemistry was repeated in the presence of acetylcholine
a diﬀerent set of products emerged. Although initially,
the cyclic dimer predominated, this was revealed to be
the kinetically preferred product, and after further reac-
tion time, the major product of the dynamic library was
shown to be a complex [2]-catenane composed of two
interlinked cyclic trimers. After several days of reaction,
this product constituted 70% of the reaction product
and furthermore appeared to be a single diastereoiso-
mer. Several sets of observations demonstrate that the
trimethylammonium ion is the primary recognition site
in acetylcholine.doi:10.1016/j.comche.2005.05.001
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was repeated with the proline-(cyclohexyl)alanine
dipeptide hydrazide, the outcome was very similar with
one [2]-catenane product overwhelmingly produced by the
templating eﬀect of acetylcholine. These studies demon-
strate that [2]-catenane can play highly eﬀective roles as
receptors for molecules of physiological importance.1.2. 5-HT7 receptor antagonist library
The 5-HT7 receptor (5-HT7R) is the most recently iden-
tiﬁed subtype of the serotonin G-protein-coupled recep-
tor (GPCR) superfamily with around 36–53% homology
with other human 5-HT receptors. The receptor has
been found to be positively coupled to adenylate cyclase
and evaluation of the 5-HT7R expression pattern indi-
cates representation both centrally and peripherally.
Location of 5-HT7 receptors in the thalamus, limbic
and cortical regions of the brain, as well as high aﬃnity
for antipsychotic and antidepressant agents suggests
that it has some involvement in mental disorders includ-
ing schizophrenia and depression. In addition, some
reports have remarked that 5-HT7R could have a role
in the circadian rhythm regulation, migraine and vascu-
lar smooth muscle relaxation.
Starting from the structure of the highly potent 5-HT7
inhibitor, SB-258741 (ii), in which a pyrrolidine ring is
connected through an ethylene chain to 4-methyltetra-
hydropyridine, a 64-member library of sulphonamide
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The library synthesis was carried out on BAL linker
functionalised polyamide SynPhase Lanterns (Mimo-
topes, Pty) through the use of a split-and-pool ap-
proach. The lanterns were equipped with coloured
cogs and spindles (corresponding to the building blocks)
to provide a convenient visual tagging system, and at
each step in the library preparation, the lanterns were
manually sorted and pooled into separate reaction vials.N N
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(iii)The library was obtained in milligram amounts, and
tested for 5-HT7, 5-HT1A, and D2 dopamine receptor
aﬃnities. Although compounds containing the L-proline
moiety revealed only moderate aﬃnity for 5-HT7 (e.g.
compound iii, Ki = 180 nM), several library analogues
had good aﬃnity for the 5-HT1A receptor.2. A summary of the papers in this months issue
2.1. Solid-phase synthesis
A general method is reported for the solid-phase synthe-
sis of [1,2,4]triazolo[3,4-a]phthalazine and tetrazolo[5,1-
a]phthalazine derivatives based on the cyclisation of
resin-bound chlorophthalazines with various hydrazides
or sodium azide.3
The manual solid-phase preparation of racemic a-substi-
tuted bicyclic proline hydantoins and analogues, which
can potentially contain up to four sites of structural
diversity (ring size and substitution on the ring or at
the ring fusion), has been described.4
S-Palmitoylated peptides are important tools as models
for integral membrane proteins to study peptide–lipid
interactions, and a convenient solid phase synthesis of
S-palmitoyl transmembrane peptides has recently been
reported.5
A chiral auxiliary template, designed on the basis of p-
shielding capability has been prepared from readilyavailable L-proline. Cycloaddition to an acrylate deriva-
tive gave high endo preference, and diastereoselectivity
as high as 99% was attainable, and the technology suc-
cessfully applied to a polymer supported variant.6
Solid-supported a,a 0-dioxothiones have been easily ob-
tained starting from b-ketoester modiﬁed Wang and
hydroxymethylated polystyrene resins. The hetero
Diels–Alder reactions (HDAR) of these species, used
either as electron-poor dienes or dienophiles, followed
by a simple cleavage of the products from the resin by
trans-esteriﬁcation with sodium methoxide, allowed
the isolation of the desired cycloadducts in overall yields
up to 90%.7
A novel intramolecular cyclo-elimination via transami-
dation on Rink Amide AM resin under mild basic con-
ditions has been presented. The methodology led to the
synthesis of an important class of cardiotonic agents:
imdiazo- and pyrimido-quinazolines from the corre-
sponding 2-aminoquinazoline hydrobromide salt under
mild basic conditions.82.2. Solution-phase synthesis
An array of structurally diverse amides was synthesised
eﬃciently by combining (primary and secondary)
amines and carboxylic acids in one-pot under solvent-
free microwave (MW) conditions. In most cases, no rac-
emisation was observed with optically active inputs and
chiral amides were obtained in high ee or de.9
1,3-Dipolar cycloadditions of a MeOPEG-supported
azide with a variety of dipolarophiles has been studied
resulting in the synthesis of 1-MeOPEG-supported
1,2,3-triazoles, 1,2,3,4-tetrazoles and an aziridine,
obtained in nearly quantitative yields. The removal of the
MeOPEG moiety from the 1,2,3-triazole nucleus was
achieved by acidic cleavage of the cycloadduct
mixtures.102.3. Scaﬀolds for combinatorial libraries
A new synthesis of enantiomerically pure malonylphen-
ylalanyl and malonylmethylphenylalanyl derivatives has
been developed in which the corresponding prochiral
enamides were treated by asymmetric hydrogenation
using the Rh(I)-(S,S)-Me-DuPHOS system. These
unnatural amino acids were suitably protected and can
be used in solid phase peptide synthesis.112.4. Solid-phase supported reagents
b-Cyclodextrin was immobilised on PEGylated Merri-
ﬁeld resin through cross-linking with 1,6-hexamethylene
diisocyanate (HMDI) reagent, using conventional and
microwave-assisted methodologies. These b-Cyclodex-
trin linked PEGylated resins are water insoluble and
can be used to trap volatile organic compounds (VOCs)
from water and subsequently be analysed by headspace
HS/GC, after simple ﬁltration and drying steps.12
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A novel methodology exploiting a perdeuterated benzyl
(Bn-d7) ether has been reported for the rapid and quan-
titative screening of O-glycosylation reactions useful in
the analysis of parallel reaction systems.13
2.6. Library applications
Reductive amination followed by acylation of polymer-
linked formyl aryl amidines has been used to generate
combinatorial libraries of aryl amidines. Potent small
molecule naphthylamidine inhibitors (Ki <100 nM) of
FVIIa/TF have been discovered and their activity
against other serine proteases in the coagulation cascade
reported.14
A small library of N-hydroxysulphamides has been syn-
thesised by an original approach in order to investigate
whether this zinc-binding function is eﬃcient for the
design of inhibitors targeting the cytosolic (hCA I and
II) and transmembrane, tumour-associated (hCA IX
and XII) isozymes of carbonic anhydrase (CA, EC
4.2.1.1).15
Twenty-ﬁve N-demethylvancomycin derivatives have
been synthesised on solid-support and their structures
determined by LC–MS/MS. Biological evaluation of
these compounds indicated that bulky hydrophobic sub-
stituent on vancosamine of N-demethylvancomycin can
increase antibacterial activity against vancomycin-resis-
tant Enterococcus faecalis.16
Syntheses of dehydroalanine derivatives via a solid-sup-
ported route, starting from selenocysteine, and via con-
ventional solution phase chemistry have been described.
The target compounds were designed as mimetics of the
dehydroalanine side chain of the macrocyclic antibiotic
thiostrepton that acts on the bacterial ribosome.17
The screening of pooled libraries identiﬁed a novel series
of 2,5-diketopiperazine derivatives with antagonist
activity at the human oxytocin receptor. The initial
structure–activity relationship investigations and the
determination of the stereochemistry of the most potent
compounds have been reported.18
The tyrosinase inhibition studies of a library of 26 ana-
logues of the 2,5-disubstituted-1,3,4-oxadiazoles pre-
pared under microwave irradiation, and their
structure–activity relationships have been reported.19
New ligands for a variety of biological targets can be se-
lected from biological or synthetic combinatorial pep-
tide libraries. The possible combination of molecular
diversity provided by combinatorial libraries and a
rational approach derived from computational modelling
has been considered and advantages and disadvantages
of diﬀerent approaches were compared.20
A chemical genetic approach to dissect the mammalian
pigmentation pathway and identify protein regulators
has been reported. A tagged library of 1170 small mole-cules were screened in a cell-based assay and a class of
pigment-enhancing chemicals discovered.21References
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